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medical engineering. SUBSTANCE: device has foot prosthesis pivotally connected to ankle part 
prosthesis and recuperative damping unit having cylindrical bushing connectable with its proximal end 
to the member receiving the stump or shin prosthesis. The bushing has recuperative damping member 
mounted inside. The ankle part of the prosthesis is integrated with recuperative damping unit bushing. 
The recuperative damping member has rod and piston. Bushing cavity is filled with damping medium. 
Bushing and rod are connected in distal parts with foot prosthesis through hinges mounted in series in 
the direction from toe to heel. EFFECT: enhanced reliability; simplified design; high stability in walking; 
lower level of effort spared for walking. 13 cl, 26 dwg 
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(73) naTeHToo6naAaTenb: 

HayHHo-nHHOBai4noHHan cpwpNia "BOJ1" (UA) 



(54) npoTE3 rojiEHOCTonHoCi hactm ho™ 

(57) Pecpepar 

M3o6peTeHkie othochtch k npoTe3i/ipoBaHHio, 
a hmghho k npoTe3aM ro/ieHocronHbix MacTePi 
Hor. npoTe3 roneHOCTonHoPi nacTM Horn MMeeT 
ujapHnpHO coMneHeHHbie npoTe3 CTonu, npoTe3 
mMKonoTKM m peKynepaTMBHO-fleMncpupyHDinnti 
y3en, nMeromufi mwHHflpuHecKyK) BTy/iKy, 

KOTOpan npOKCMMajlbHblM KOHL^OM MOWeT 6bITb 

npucoeflMHeHa k KyjibrenpneMHMKy nnn npoTe3y 
raiieHM u BHyTpn KOTopoM ycTaHOBneHO 
peKynepaTHBHo-fleivincpMpyioiLiee 
npncnoco6jieHne. Ana ynpomeHUfl, noBbiweHWfl 

HaAe>KHOCTM H paCUJMpeHUa B03MO)KHOCTefi 
MOflUCDHKaLlMH C y^eTOM KOHKpeTHblX yCJlOBUM 

npoTe3 muKonoTKH coBMeineH c 

l^MXlMHflpHHeCKOpi BTynKofi 
peKynepaTHBHo-fleMncpupyKJinero y3Jia. 
PeKynepaTMBHO-AeMncpupyioLnee 
npncnoco6neHne BbinojiHeHO Ha 6a3e nopwHfl 
oo ujtokom. B nonocTH yKa3aHHoti BTyjiKM 
pa3Meu4eHa fleMncpupyraLnaH cpefla, a 



yKa3aHHbie BTynKa n lutok b flMCTaribHbix nacTHX 
CBsrcaHbi o npoTe30M cTonbi nocneflOBaTejibHo 
paonono>KeHHbiMH b HanpaBnennn ot HOCKa K 
rmTKe uuapHnpaMH. TexHunecKUfi pe3ynbTaT 
3aKnioHaeTca b noBbimeHMM ycToCiHUBOCTn 
nai^neHTOB npn xoflb6e v\ CHH^eHiw 3aTpar 
aHeprnn npn xoflb6e. 12 3.n.cp-jibi, 26 nn. 




RU002153308C1 [http://www.getthepatentcom/Login.dog'$<-'^ r =c ^C>-2 :><Ci cc- r -Cache=1part=maintoolbar=bottom] Page 2 of 23 




RU 

(51) Int. CI. 7 



2 153 308 

A 61 F 2/66 



C1 



< 12 > ABSTRACT OF INVENTION 



7J 
c 



(21), (22) Application: 99103852/14, 04.03.1999 


(71) Applicant: 




Nauchno-innovatsionnaja firma "VOL" (UA) 


(24) Effective date for property rights: 04.03.1999 




(72) Inventor: Vereitinov Viktor Ivanovich (UA) 


(30) Priority: 22.02.1999 UA 99020988 




(73) Proprietor: 


(46) Date of publication: 27.07.2000 


Nauchno-innovatsionnaja firma "VOL" (UA) 


(98) Mail address: 




254201 , Ukraina, g.Kiev, ul. Poljarnaja 




d.13, kv.81, Kutsevichu V.L. 





(54) PROSTHESIS OF TALOCRURAL PART OF LEG 

(57) Abstract: 

FIELD: medical engineering. SUBSTANCE: 
device has foot prosthesis pivotally 
connected to ankle part prosthesis and 
recuperative damping unit having cylindrical 
bushing connectable with its proximal end to 
the member receiving the stump or shin 
prosthesis. The bushing has recuperative 
damping member mounted inside. The ankle 
part of the prosthesis is integrated with 
recuperative damping unit bushing. The 
recuperative damping member has rod and 
piston. Bushing cavity is filled with 
damping medium. Bushing and rod are 
connected in distal parts with foot 
prosthesis through hinges mounted in series 
in the direction from toe to heel. EFFECT: 



enhanced reliability; simplified design; 
high stability in walking; lower 
effort spared for walking. 13 cl, 26 dwg 
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H3o6peTeHne othocmtch k npoTe3aiw 
roneHOCTonHbix nacTePi Hor. TaKne npoTe3bi 
MoryT 6biTb ncno^b30BaHbi KaK caMOCTOHTenbHO 
npn aMnyTai^ax HM>Ke KoneHa, TaK m b cociaBe 
npoTe30B Horc npoTesaiwn KoneHHbix cycTaBOB. 

rbneHOCTonHafl HacTb Horn rnvieeT cno>KHyio 
ecrecTBeHHyio KOHOTpyKi^nra. Ee ycTOMHUBOCTb 
npn CTOflHMH, xoflb6e n 6ere o6ecneneHa 
CBH3flMM Me>Kfly kocthmm roneHM M CTOnbl c 
noMoinbio cyxoKunnW n MbiiuL^ m HenpepbiBHoPi 
MHHepBaL^neCi mwuji^. CyxoKwrwm n Mbiumbi 
o6ecneHMBaioT aAanTai^ura nonoxeHKH cranbi k 
HepoBHOcrqM ny™ n cny>KaT aMopTM3aropaMH 
nepeAHero, 3aAHero u 6oKOBbix tojihkob h 
aKKyiwynjiTopaMM SHeprnn nepeKaTa CTonbi npn 

ABUKGHUM. 

BecbMa >KejiaTenbHO, moSbi npoTe3bi KaK 

MO>KHO nOJIHee M T0HH66 MMHTMpOBa/lM CpyHKI^HM 

roneHOCTonHbix MacTePi Hor n MTo6bi TaKaa 
HMHTaL^nfl AocTMra^acb KaK mokho 6onee 

npOCTblMM, HaAe>KHblMH M yA06HblMM 

cpeAOTBaMM no AOCTynHbiM Ana nio6bix 
nai^neHTOB i^eHaM. 

noaTOMy ao cux nop cno>KHbie 
6noMexaHMHecKne npoTe3bi, noAKntonaeMbie k 
HepBHoH cucTeMe naLtneHToa, n3-3a 

AOpOrOBM3Hbl H HM3KOM H8Ae>KH00TH CJiy>KaT 
JIMlUb CpeACTBaMU AeMOHCTpaL(MH MOL^M 

HayHHO-TexHunecKoro nporpecca, a Ha npaKTMKe 
npeAnoHTeHne OTAaeTCfl hmcto MexaHnnecKUM 

KOHCTpyKL^MflM. 

TaK, b 6o/ibLUHHCTBe KOHCTpyKL^HM npoTesoB 
roneHOCTonHbix nacTePi Hor kooth roneHM 
MMHTHpyKDT OTpe3KOM Tpy6bi, npoKCMManbHaa 

nacTb kotopoto nn6o CHa6>KeHa 
KynbTenpneMHUKOM, nn6o >ksctko CBH3aHa c 
oahoh H3 AeTaneCi npoTe3a KoneHHoro cycraBa, 
a B AUCTanbHoCi HacTn ocHameHa npoTe30M 

LAHKOnOTKU. 

AHanornMHO H3 CTpeivineHna k npocTOTe 
KOHCTpyKL(MH b npoTe3ax roneHOCTonHbix nacTePt 
hot HepeAKo ncnonbsyiOT >KecTKnPi npore3 
CTonu, CBfl3aHHbiCi c npneMHUKOM npoTe3a 
roneHU >KecTKMM we L^nnnHAPHHecKUM 
luapHnpoM h cHa6>KeHHbiPi npocTePiiiJKMn 
aMopTM3arapaMH n MexaHH3MOM noArnoaHMfl 
(cm. HanpMMep, a.c. CCCP 267812). 

3th wecTKi/ie b L(enoM npoTe3bi 3aTpyAHflioT 
He TonbKO xoAb6y, ho n CTOSRHHe, Bbi3biBaK)T y 
naL^MeHTOB CToPiKoe omyiAeHne 

HeecTecTBeHHOCTM npoTe3npoBaHHOM Horn n 
HeyBepeHHOCTb noxoAKK n nacTo BbiHy>KAaK)T nx 
nonb30BaTbca namoPi nnn KOCTbineM. 
3nacTMHHbie MaTepnanbi b npoTe3ax 
roneHOCTonHbix 4acTePi hot (o6biHHO - b BMAe 
aHTponoMopcpHoPi o6onoHKM npoTe3a cronbi) 
npaKTMHecKH He cnoco6cTByioT peKynepat^nn 
3Heprnn nepeKaTa cranbi n nnnib OTMacTM 
CMflrHaioT TonnKH npn ee KOHTaKTe c 
HepoBHocTHMH ny™. OAHaKo Tarae CMarneHne 
TeM MeHee 3aMeTHo, HeM >KecTne o6yBb. 

AHanornHHbie AOCTonHCTBa n HeAocTaTKH 
xapaicrepHbi h ppn ocBoeHHbix 
npoMbiiiineHHOCTbio npoTe30B roneHOCTonHbix 
nacTefi hot, KOTopbie MMeioT 3nacTMHHbiM 
aHTponoMopcpHbiPi npoTe3 cronw c wecTKMM 
BKnaAbiiueM, coeAMHeHHbiPi c npneMHUKOM 
npoTe3a roneHU nepe3 LiMnMHApMHecKnPi wapHMp 
n npoTe3 mnKonoTKM ("aAanTep"). B T3KMX 
npoTe3ax i^nnnHApnHecKafl ronoBKa ujapHupa 
BbinonHeHa Ha AHCTanbHOM KOHi^e aAanTepa, a 
o6oPiMoCi liiapHnpa cny>KMT CTeHKa yrny6neHMfl 
bo BKnaANiue (CnpaBOMHHK no 
npoTe3npoBaHwo/noA peA. B.H.*nnaTOBa - /!.: 
MeAMMUHa, 1978, c.39). 



TaKne npoTe3bi BecbMa npocTbi no 
KOHCTpyKi4nn, a npn ncnonb30BaHMH 
BbicoKOKanecTBeHHbix MaTepnanoB HaAe>KHbi b 
3KcnnyaTai^nn. Oah3ko M3-3a Hpe3iwepHoro 
ynpomeHUJi MOAenn roneHOCTonHoro cycTaBa 
ohm He o6ecneMMBaioT AocTaTOHHoPi 
ycTOMMMBOCTM npM xoAb6e m Aa>Ke npn CTOflHMM 
(oco6eHHo Ha HaKnoHHbix noBepxHOCT^x), 
npMMeM 9TOT HeAocTaTOK npoaBnaeTCfi TeM 
3aMeTHee, Meiw 6onbiiie o6mafl A^MHa 
npoTe3MpoBaHHOM nacTM Horn naqMeHTa. 

B ycoBepmeHCTBOBaHHOM aHanore stom 
KOHCTpyKi^MM (a.c. CCCP 1391643) 
npeAycMOTpeHbi, BC-nepBbix, )KecTKMM 
cocTaBHoPi BiaiaAbiiii c onopHofi HM>KHePi nacTbio, 
KOTopaa npocTMpaeTCJi nomM no BceCi AnMHe 
npoTe3a CTonbi m MMMTMpyeT noAouuBy, m 
BepxHeti nacTbio, KOTopaa MMMTMpyeT cboa 
cranbi, pacnono>KeHa b nepeAHeK nacTM 
npoTe3a cronbi HaA BbicTynaioiAeCi nepeA 
liiapHMpOM HM>KHeM HaCTbK) BKnaAbiuja M 

KMHeMaTMMecKM cBA3aHa c HeR AeyMq napaMM 
"ujMn-OTBepcTMe"; bo-btopnx, 3anMBKa Me>KAy 
ronoBKOM n o6ommoR L^MnMHAPMHeCKOro 
liiapHnpa Toro >Ke snacTMHHoro MaTepMana, M3 
KOToporo M3roTOBneHa aHTponoMopcpHaa 4acTb 
npoTe3a CTonbi; B-TpeTbMX, aAanTep OBanbHoti b 
carMTTanbHOM ceneHMM cfcopMbi; m, B-MeTBepTbix, 
pasMeu^eHMe aAanTepa b yKasaHHOM 
anacTMMHOM MaTepMane. 

YcMneHMe 3a6era TonnKa m aMopTM3aL|na 
nepeAHero TomKa c HeKOTopbiM CHM>KeHneM 
3aTpaT 3HeprMM Ha xoAb6y conpaweHbi, 
BO-nepBbix, co CHM>KeHMeM HaAe>KHocTM npoTesa 

M3-3a HHTeHCMBHOro MSHOCa 3naCTMMH0M 

npoxnaAKM b LuapHMpe n B03Mo>KHoro BbiBMxa 
fleTaneR BKnaAbiiua npM npe3MepHbix Harpy3Kax 
Ha npoTe3 CTonbi m, bo-btophx, c pa3nM4HoCi 
peaKLiMeK anacTMHHOM o6ono4KM npoTe3a CTonw 
Ha npoflonbHbie m nonepenHbie HepoBHocTM nyTn 
M3-3a OBanbHoi^ cpopMbi nonepe^Horo ce^eHMa 
B3aMMOAeMCTByioiJ4ero c stom ooonoHKoPi 
aAanTepa. 

riOSTOMy Ann nOBblliieHMfl yCTOMMMBOCTM 

naLineHTOB npn xoAb6e m CHM>KeHMa 3aTpaT 
3HeprnM b KOHCTpyKi^nnx MexaHMnecKMX 
npoTe30B roneHOCTonHoPi nacTM hotm o6biMHO 
Mcnonb3yioT HecKonbKO LuapHMpoB B 
coHneHentfHX npoTe30B CTonu m roneHM n 
AononHMTenbHbie ynpyrne cpeACTBa 
AeMncpMpoBaHMn TonHKOB m peKynepai^MM 
3Heprnn. 

HanpMiwep, npoTe3 roneHOCTonHoPi nacTM 
Horn no a.c. CCCP 1532026 MMeeT: )KecTKMCi 
nonbiPi Kopnyc npoTe3a cranbi c npoKCMManbHbiM 
(naA nRTOMHoPi nacTbio) n AMCTanbHbiM (b 
nepeAHe-HM>KHePi 30He naTOHHoPi nacTM) 
ynpyrMMM noAn^THMKaMM noA yKa3aHHyio p,anee 
aiapoByio ronoBKy; pacnono>KeHHbiPi HaA 
KopnycoM cpMKcaTop KynbTenpneMHMKa c 

KnMHOBMAHblM ynOpOM.' npOTe3 l^MKOnOTKM B 
BMAe CTep>KHfl, KOTOpblPi >KeCTKO CBS)3aH 
npOKCMManbHblM KOHI4OM C yKa3aHHblM 
CpMKCaTOpOM M CHa6)KeH Ha AMCTanbHOM KOHL(e 
COCTaBHbIM LUapHMpOM-MMMTaTOpOM 

roneHOCTonHoro cycTaBa, CKB03b aiapoByio 
ronoBKy KOToporo nponymeHa nonepeMHaa ocb 
i4nnnHAPMHecKoro MeTannope3MHOBoro 
ujapHMpa; carMTTanbHO opMeHTMpoBaHHbiPi 
AeMncpep, pacnono>KeHHbiM b nepeAHePi nacTM 
Kopnyca m MMeroiAMPi xecTKO cBH3aHHbiPi c stmm 
KopnycoM HanpaBnnioLUMPi t^MnMHAP, norayH, 
ycTaHOBneHHbiPi b stom i4MnMHApe, npy>KMHy 
OKaTMn, 3aHeBoneHHyio BHyTpM i^MnMHApa 
Mea<Ay non3yHOM m perynsiTopoM ycMnnn ee 
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c>KaTHfl u cjiy^au^yio, Hapafly c noflnflTHUKaivin, 
AewincpepoM tothkob m aKKyMynjrropoM 
noTeHL^nanbHOM aHeprnn, n ujaTyH, CBH3aHHbiPi 
UnnnHflpunecKHMM MeTannope3HHOBbiMH 
LiiapHnpaMM c flMCTanbHbiM KOH140M npoTe3a 
iHMKonoTKH m nojisyHOM; KpuBoiunn, y Kcrroporo 
npoKCMMajibHbifi KOHei^ CBH3aH c yKa3aHHoti 
nonepeMHoR ocbio, a flUCTa/ibHbiM KOHei^ 
MeTanjiope3MHOBbiM i4nnnHflpMHecKMM 
ujapHnpoM CBfi3aH c 3aflHHKOM Kopnyca, m 
ABynnennPi pbHar-nepeKnKwaTe/ib onucaHHoro 
HeTbipex3BeHHoro tuapHMpHo-pbNa>KHoro 
MexaHW3Ma npw ero nepeBOfle H3 HM>KHero (c 
ynopoM b flMCTanbHbiCi noAnfrmMK) b BepxHee (c 
ynopoM b npoKcwuajibHbi8 noflnfiTHMK) 
nono>KeHMe, cpa6aTbiBaiomnCi npn Haxwwe Ha 
yKa3aHHbiPi KnfiHoBMAHblii ynop. 

noflaTJiUBocTb MeTaJinope3MHOBbix 
noAiunnHUKOB m npy>Ki/iHbi n npoceAaHne 
ujapHnpHO-pbiHa>KHoro MexaHM3Ma npn 
aMopTM3ai4MH nepeflHero TonHKa CMamaioT 
peaKL^nio npoTe3a Ha HepoBHOCTM ny™, a 
aKKyMynnpoBaHne aHepraM b peKynepaTope n ee 
OTAana b cpa3e 3aAHero TO/iMKa npn Kax<AOM 
onepeAHOM ware cnoco6cTBy(OT CHMxeHMW 
3Hepro3aTpar. OAHara cno>KHOCTb 

LuapHnpHO-pbiHa>KHoro MexaHM3Ma BecbMa 
3aTpyAHJieT n yAopoxaeT H3roTOB/ieHne m, mto 
6onee Ba>KHO, CHMxaeT HaAe>KHOCTb npoTe3oa. 
TaK, HHTeHCHBHbie Harpy3KH Ha 
MeTan^ope3HHOBbie wapHupu 6bicTpo BbiBOAflT 

MX H3 CTpOfl, a M3HOC HOAnPTHMKOB BbiHy>KAaeT 

BpeMfl ot apeMeHU HaoTpanBaTb bcio 
KUHeiuaTHHecKyK) i^enb. flanee, pexynepaL^nfl 

SHeprnH B03MO>KHa TMUJb npn CpyHKL^MOHajlbHOM 

yKoponeHHn npoTe3a Ha Ka>KflOM ware. H, 
HaKOHeL(, onepe>KaHDinee b cpaBHGHMM 00 

CKOpOCTbK) XOflbObl BblTaHKHBaHUe UJTOKa M3 

Aewincpepa Bbi3biBaeT npoBnoaHne hooio 
npoTe3a oronbi b HaMane Ka>KA0Pi cpa3bi 
nepeHoca. nosTowiy npoTe3npoBaHHbifi MHBannA 
uoxeT cnoTbiKaTbCH Aa>Ke npn xoAb6e no 

pOBHOfi nOBGpXHOCTM . llosTOMy onucaHHbiPi 
npoTe3 MOJKeT 6biTb ncnonb30BaH nnnjb b 
coHeraHnn c TaKHMH KoneHHbiMM MexaHU3MaMU, 
KoTopbie b HaMane tfasbi nepeHoca yAepjxuBaroT 
bcio AUCTajibHyro nacTb npoTe3a hoto b 
npunoAH^TOM noriojKeHMM. B ocTanbHbix 
cnynaax (m, oco6eHHO, npn ncnojib30BaHuu 
npore3a Jiniiib pf\n MacTePi Hor HMwe KOJieHa) 

nOXOAKa HHBajIMAOB CTaHOBMTCfl KOBblJlflKJLHePi n 

mm HyjKHbi nanKa nnn KOCTbinb Ann 
noACTpaxoBKH ot naAeHna. 

Han6onee 6jim3khm k npeAnaraeMOMy no 
TexHUHecKoPt cytuHOCTH npoTe3 roneHocronHoPi 
nacTM Horn n3BecTeH H3 naTeHTa RU 2012285. 
Oh i/iMeeT njapHnpHO coHJieHeHHbie npoTe3 
CTonbi m npoTe3 iamkohotkh m 
peKynepaTHBHO-AeMncpupyramnPi y3en. npoTe3 

CTOnbl 06THHyT TOJICTOpi anaCTHHHOM 

aHTponoMopcpHoCi ooonoMKoPi m BbinoriHeH 
cocTaBHbiM raK, mto xecTKne KapKacu 
nepeAHero m 3aAHero oTAenoB CTonu 
comieHeHbi LuapHnpHbiM noAU-innHUKOM c TpeMfi 
CTeneHHMH CB060AW, a ynpyraa "naTKa" 
pa3MemeHa noA KapKacoM 3aAHero OTAena 
CTonbi. 3tot >Ke KapKac ropn30HTa/ibHoPi ocbio 

CB!13aH C >KeCTKHM npOTe30M lAHKOJlOTKM, 

KOTopbifi ooHameH nepeAHMM m 3aAHHM 
SycfiepaMH. PeKynepaTMBHo-AeMncpupyiomMM 
y3en MMeer bma xecTKO CB«3aHHoPi c BepxHePi 
nacTbio npoTe3a muKonoTKM 3aKpbnoPi CBepxy 
(h, npn Heo6xoAHM0CTM, npucoeAHHfleMoii k 
npoTe3y roneHu nnn KynbTenpneMHHKy) 
L^nnnHApuHecKoCi BTyjiKM, b KOTopoPi pa3MemeHa 



L^njiMHApuHecKafl npy>KMHa cxama. KapKac 
nepeAHero OTAena cranbi MMeeT bma 
HepaBHonneMero pbinara nepBoro poAa c tohkom 
onopbi b L^eHTpe tuapHMpHoro noAUJMnHMKa. 
nepeAH^fl A^MHHaj) nacTb SToro pbinara, 
MMMTMpyiomaq koctm nniocHbi, nonHOCTbio 
pa3MeineHa b o6onoMKe npoTe3a cranbi, a 

KOpOTKMR XBOCTOBMK CBfl3aH TpoCOM, 

nponymeHHbiM CKB03b yKa3aHHyio ocb, c 
npy>KMHoCi. 

BosMOXHOOTb orpaHMHeHHbix noBopoTOB 
HOCKa npoTe3a CTonu OTHOOMTejibHO 
reoMeTpMnecKOM oom npoTe3a roneHM Ha 
wapHMpHOM noALiiMnHMKe, ynpyrocrb "narKM" m 
BO3MO>KH0CTb HacTMHHOM peKynepaL^MM SHeprMM 
nepeKaTa CTonbi npyxMHOM cxama CM^rHaroT 
noxoAKy Aa>Ke no cnerea HepoBHOM 

nOBepXHOCTM. 

OAHaKO cno>KHOCTb KOHCTpyKL^MM npoTe3a 
CTonbi, a MMeHHO npMMeHeHMe tuapHMpHoro 
noAUJMnHMKa c TpeM« CTeneHKMM cBo6oAbi, 
nepeAHero m 3aAHero 6ycpepoB m TaKoro 

KMHeMaTMMeCKOrO 3BeHa, KaK Tpoc, KOTOpbIM 

nponymen CKB03b yKa3aHHbiti luapHMpHbiM 
noAUJMnHMK, CHMJKatoT HaAe>KHOCTb npoTe3a b 
L^enoM. KpoMe Toro, KMHeMarMHecKaa i^enb He 
o6ecneHMBaeT HaAne>Kamero AowncpMpoBaHMfl 
nepeflHero Tonmra npM nofl-beMe npoTesa CTonbi. 
H, HaKOHei;, 3HaHMTenbHafl Macca onMcaHHoro 
npoTe3a roneHOCTonHOM nacTM saTpyflHfieT ero 
npMMeHeHMe b cociaBe A-nMHHbix npoTe30B Hor m 
TeM 6onee npoTe30B Ana AeTefi. 

CyLL(HOCTb M306peTeHMR. 

B ocHOBy M3o6peTeHM5i nono>KeHa 3aAaMa 
ycoBepujeHOTBOBaHMeM cpopM Bbino/iHeHMH M 

KMHeMaTMHeCKOM CBP3M npoTe30B OTOnbl, 
lAMKonoTKM m peKynepaTMBHO-fleMncpMpyioinero 
y3Jia C03flaTb TaKOM npoTe3 roneHOCTonHoPi 
nacTM Horn, KoropbiM cyiAecTBeHHO npone m 
Hafle>KHee oSecneHMBan 6bi aHTponoMopcpHoe 
nono>KeHMe npoTe3a CTonbi b hio6om cpa3e 
ABM>KeHMf) m peKynepai^Mio SHeprMM nepeKaTa 
He3aBMCMM0 ot o6iAePi AnMHbi npoTe3a Horn m 
cfiopMbi HepoBHOCTePi nyTM m AonycKan 6bi 

KOHCTpyKTMBHyiO MOAMCpMKaL(MIO C yMeTOM 
KOHKpeTHblX Hy>Kfl npOTe3MpyeMblX MHBariMAOB. 

hocTaBneHHan 3aflaHa peujeHa TeM, hto b 
npoTe3e roneHOCTonHoCi naoTM hotm, MMetomeM 
LuapHMpHO coHjieHeHHbie npoTe3 cronbi, npoTes 
iHMKonoTKM m peKynepaTMaHO-AeMncpMpyiomMPi 
y3en, mmbioiamm L^MnMHflpMMecKyK) BTyriKy, 

KOTOpaH npOKCMManbHbIM KOHL^OM MO>KeT 6blTb 

npMcoeflMHeHa k KynbTenpMeMHMKy mhm npoTe3y 
roneHu n BHyTpM kotopom ycraHOBJieHO 
peKynepaTMBHO-AeMncpMpyiou^ee 
npncnocoBneHMe, cornacHO M3o6peTeHMio 
npoTe3 lAMKonoTKM coBMemeH c 

L(MTIMHApMHeCKOM BTyHKOM 

peKynepaTMBHo-fleMnc}3MpyiOLL(ero y3na, 
peKynepaTMBHO-AewincpMpyioiAee 
npncnoco6neHMe BbinonHeHo na 6a3e nopiiiHfl 

CO UJTOKOM, B nO/lOCTM yK33aHHOM BTyjiKM 

pa3MeLi(eHa AeMncpMpyiomafl cpefla, a 

LlMJTMHAPMHeCKaa BTyJlKa M UJTOK B AMCTaTlbHblX 
MaCTflX CBH3aHbl c npOTe30M CTOnbl 

nocneAOBaTeribHO pacnono>KeHHbiMM b 
HanpaBneHMM ot HOCKa k nnne niapHMpaMM TaK, 
mto yKa3aHHbie MacTM o6pa3yioT 
napannenorpaMMHbiM onopHbiM MexaHM3M. 

TaKOM npoTe3 npeAenbHO npocT no 
KOHCTpyKUMM M HaAe>KeH B 3KcniiyaTaL(MM. FlpM 

06blHHOM ynpyrOCTM 3BeHbeB KMHeMaTMMeCKOM 

L|enM oh MO>KeT o6ecneMMTb HopwianbHoe 
aHTponoMopcpHoe nonoxeHMe npoTe3a CTonbi b 
jik)6om cpa3e ABM>KeHMfl m peKynepauMio aHeprMM 
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nepeioTa He3aBHCMMo or o6m.eM flnnHbi npoTe3a 
Horn m cbopMbi HepoBHOdeCi nyTH. M, HaKOHeu,, 
oh, KaK noKa3aHO HM>Ke, nereo noAAaeTca 
MHoroo6pa3HOM MOflncpuKai^nn o yneTOM 

KOHKpeTHblX Hy>Kfl npOTe3HpyeMblX MHBariMflOB. 

nepBoe AononHMTenbHoe oTnunne coctomt b 
tom, hto 06a uuapHupa BbinonHeHbi 
i4nnMHflpnHecKHMM m MMetoT nepneHflMKyn«pHbie 
carnTTanbHow nnocKoc™ napannenbHbie ocu 
BpaLneHUfl. 3Ta MOAMcpMKauMH Li,enecoo6pa3Ha b 
npoTe3ax Hor hm>ks KoneHa, TaK KaK >khbom 
KoneHHbiM cycTaB o6ecneMMBaeT AocTaronHbifl 
Anana30H OTKnoHeHMii npoTe3a CTonbi ot 
oarnTTanbHoPi nnocKoc™. 

Bropoe AonojiHMTenbHoe omnMne coctomt b 
tom, hto a™ AonoriHMTeribHoro cMflrneHMfl 
noxoAKH Ha HepoBHOM nyTH no MeHbwePi Mepe 
oahh tuapHup BbinoriHeH ynpyraM. 

TpeTbe AonojiHMTenbHoe OTnunne coctomt b 
tom, hto Ann noBbiiueHUH npncnoco6/ifleMOCTM 
npoTe3a cTonbi k npon3BonbHO HanpaBTieHHbiM 
HepoBHOCTflM nyTH 06a wapnupa BbinonneHbi 
ccpepuHecKMMH, a u,MnMHAPMHecKaa BTynKa b 
AncTaribHoCi nacTM MMeeT naTepanbHbie 
BbicTynbi-orpaHMHUTenn. 

MeTBepToe AononHMTenbHoe oTnunne 

COCTOMT B TOM, HTO nOpiLieHb 

peKynepaTHBHO-AeMncpupyio libera 
npi/icnoco6neHH5i ycTaHOBneH OTHOCMTenbHO 
CTeHKM L(HnMHApHHeCKOCi BTyriKH c 3a3opoM, 
KOTopbifi 3ano/iHeH AeMncpMpytomePi cpeAoPi b 
BHAe BH3K03nacTHHHoro nonnMepnoro 
MaTepnana. TaKafl o>opMa BbinonneHMH npoTe3a 
npeAnoHTMTenbHa npn npo6HOM 

npoTe3nposaHnn mjim npn npoTe3npoBaHnn 
AeTeR. 

riflToe AonojiHMTenbHoe OTnunne coctomt b 
tom, hto peKynepaTMBHO-AeMnqbMpyioinee 
npMcnoco6;ieHMe BbinonHeHO b BHfle 
rMApoL(MnMHflpa aboKhoto AeMCTBMq, y KOToporo 
KopnycoM cnyjKMT i4MjiMHflPMHecKafl BTynKa, 
CHa6>KeHHafl b cpeAHefi nacTM Konbu,eBofi 
neperopoAKOM c u,eHTpanbHbiM OTBepcTMeM, 
ujtok cbo6oaho nponymeH CKB03b yKa3aHHoe 
oTBepcTMe, nopiueHb BbinonHeH b BMAe AByx 

>KeCTKO CBfl3aHHblX CO UJTOKOM AMCKOB, 

pacno/io>KeHHbix no pa3Hbie CTopoHbi yK33aHHOM 
neperopoAKM, a nonocTb Me>KAy yKa3aHHbiMM 
AMCKaMM 3anonHeHa AeMncpMpyiomeM cpeAOM b 
BMAe Bf]3KOTeKyHero MaTepMana. npoTe3bi 
TaKoro TMna scpcpeKTMBHO CMflrnaioT tojthkm m 
peKynepMpyioT 3HeprMio 3a MCKmoneHMeM 
cnynaeB mx Mcnonb30BaHMH Ha xonofle. 

LilecToe AononHMTenbHoe oTnMHMe coctomt b 
tom, hto peKynepaTMBHO-AeMncpMpyromee 
npMcnoco6neHMe BbinonHeHO b bma© 
rMflpoi^MJiMHApa ABOMHoro AeMCTBMfl, y KOToporo 
KopnycoM cny>KMT L^MjiMHApMHecKa?i BTynKa, 
CHaoweHHaa b cpeAHefi HacTM Konbu,eBoPi 
neperopoAKoR c u,eHTpanbHbiM OTBepcTMeM, 
ujtok cbo6oaho nponymeH CKB03b yKa3aHHoe 
OTBepcTMe, nopiueHb BbinoriHeH b BMAe AByx 
MeMopaH, KOTopbie pacnonoweHbi no pa3Hbie 
CTopoHbi yKa3aHHOM neperopoAKM m >KecTKO 
cB^3aHbi no i^eHTpaM co ujtokom m no 
nepMMeTpy co CTeHKOM BTy/iKM, a nonocrb 
Me>Kfly yKa3aHHbiMM MeM6paHaMM 3anoriHeHa 
AeMno>Mpyiou4eM cpeAOM b BMAe B33KOTeKyHero 
MaTepMana. llpoTe3bi TaKoro TMna scpcpeKTMBHO 
cMwrnaioT Tonn km m peKynepMpyioT SHeprMio 
Aa>Ke npM KpaTKOBpeMeHHOM Mcnonb30BaHMM Ha 
xonoAe. Ohm oco6eHHO yAo6Hbi npM 
npoTe3MpoB3HMM MHBanMAOB c aMnyTau,MeM ao 
oahom TpeTM roneHM. 

CeAbMoe m BocbMoe AononHMTenbHbie 



OTnMHMH COCTOHT B TOM, HTO AMCTanbHafl 
MeMgpaHa C HMWHefl CTOpOHbl CBasaHa CO 

ujtokom nepe3 AononHMTenbHbiM cqbepMnecKMM 
MnM ynpyrMM LuapHMp, o6nerHaiou4MM M3tm6 
MeM6paH npM xoAb6e Ha npoTe3e. 

fleBAToe AononHMTenbHoe omMHMe coctomt 
b tom, hto wapHupbi, CB5i3biBaiouj,Me BTynKy M 
ujtok nopiuHfl c npoTe30M CTonbi, ycTaHOBneHbi 
b npoTe3e CTonbi Ha ypoBHe He 6onee nonoBMHbi 
era BbicoTbi. 

flecflToe AononHMTenbHoe OTnMHMe coctomt 
b tom, hto yKa3aHHbie LuapHMpbi ycTaHOBneHbi 
s6nM3M noAotiiBbi npoTe3a CTonbi. 

OAMHHaAMaToe AononHMTenbHoe OTnMHMe 

COCTOMT B TOM, HTO 

peKynepaTMBHO-AeMncpMpyioinee 
npMcnoco6neHMe BbinonHeHO b BMAe 
nHeBMOUMnMHApa, y KOToporo KopnycoM cny>KMT 
LiMnMHAPMHecKaa BTynKa, cHa6>KeHHa3 b 
npoKCMManbHOM HaAnopniHeBOM nacTM AsyMn 
Konbu,eBbiMM neperopoAKaMM c u,eHTpanbHbiMM 

OTBepCTMflMM M BCTpeHHO 0pMeHTMp0B3HHblMM 

ceAnaMM, Me>KAy KOTopbiMM pacnonoxeH 
noAnpy>KMHeHHbiM 3onoTHMK B03AyuJHoro 
KnanaHa, a AeMncpHpyiouieM cpeAOM cny>KMT 
BOSAyx. npoTe3bi TaKoro TMna o6ecneHMBaioT 
scpcpeKTMBHoe CMflrneHMe TonnKOB m 
AOCTaTOH Hy 10 peKynepau,Mio SHeprvm b nio6bix 
KnMMaTMHecKMX ycnoBn^x m npM nio6oM AnMHe 
npoTe3MpoBaHHOM Mac™ Horn. 

flBeHaAU,aToe AononHMTenbHoe OTnMHMe 

COCTOMT B TOM, HTO 

peKynepaTMBHO-AeMncpMpyiomee 
npMcnoco6neHMe BbinonHeHO b BMAe 
nHeBMOi^MnMHApa abomhoto fleMCTBMSi, y 
KOToporo BHeujHMM KopnycoM cny>KMT 
L(MnnHApnHecKafl BTynKa, CHa6>KeHHan b 
cpeAHeii nacTM no MeHbiueM Mepe oahmm 
paflnaribHbiM BbicTynoM m wecTKO CBH3aHHbiMH c 

T3KMM BblCTynOM npOKCMManbHblM M 
AMCTanbHbIM naCCMBHbIMM nopujHAMM, a 

BHyTpeHHMM KopnycoM cny>KMT nopiueHb, 
KOTopuM BbinonHeH c npoAonbHbiM na30M b 
6okobom CTeHKe Ana pa3Meuj,eHMfl yKa3aHHoro 
paAnanbHoro BbicTyna m oxBaTbiBaeT yKa3aHHbie 
naccMBHbie nopujHM c aKCManbHbiMM 3a3opaMM m 

TOpU,eBbie HaCTM KOTOPOTO MMeiOT ABOMHbie 
CTeHKM C L^eHTpanbHblMM OTBepCTMHMM M 
BCTpeHHO OpHeHTMpOBaHHblMM CeAHaMM M 

pacnono>KeHHbie MejKAy napaMM CMe>KHbix 
ceAen noAnpy>KMHeHHbie 3onoTHMKM BOSAyuJHbix 
KnanaHOB, a AeMncpupyiomeM cpeAOM cny>KMT 

B03AyX. 

ECTeCTBeHHO, HTO npM Bbl6ope KOHKpeTHblX 

cpopM npoTe30B roneHOCTonHbix nacTeR hot 

B03MO>KHbl npOM3BOnbHbie KOMOMHal^MM 

yKa3aHHbix AononnnTenbHbix oniMHMM' c 

OCHOBHbIM M306peTaTenbCKMM 3aMblCnOM M HTO 

onMcaHHbie HH>Ke npeAnoHTMTenbHbie npMMepw 
era Bonnouj,eHMH hmkomm o6pasoM He 
orpaHMHUBaiOT o6"beM M3o6peTeHMfi. 

flanee cym,HOCTb M3o6peTeHMfl noacH^eTca 
onucaHMeM KOHCTpyKU,MM m paBoTbi npore3a 
roneHOCTonHoPi nacTM ho™ co ccbinKaMM Ha 
npMnaraeMbie nepTe)KM, rAe M3o6pa>KeHbi Ha: 

cJ)Mr. 1 - KMHeMaTMHecKaa cxeMa npoTe3a 



napannenorpaMMHWM onopHWM 
peKynepaTMBHo-AeMncfiMpyiOLUMM uy\nmp,poM 
(nepabiM HacTHbiM BapMaHT peanM3au,MM 
M3o6peTeHMn, BepTMKanbHoe nono>xeHMe); 

BnepeA npM xoAb6e); 

cpur. 3 - to >Ke, hto m Ha cbMr. 1 (HaKnoH 
Ha3aA npn xoAb6e); 
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cpnr. 4 - npoTe3 roneHocronHoPi nacTH Horn 
c KHHeMaTMMecKOM cxeMotf c cpnr. 1 (b 
carwTanbHOM pa3pe3e no L^eHTpanbHoPi nacTH); 

cpnr. 5 - to >Ke, hto h Ha cpnr. 4 
(aKCOHOMeTpuHecKaa npoeKL(nfl c Bbipe30M 
oflHoii neTBepTn); 

cpnr. 6 - KUHeMaTMHecKafi cxeMa npoTe3a 
roneHOCTonHoti nac™ Horn c 
napannenorpaMMHbiM onopHbiM MexaHH3MOM n 
peKynepaTHBHO-AeMncpupyioinMM 
ruflpoi^nnnHflpoM abomhoto AePicTBna (BTopoCi 
nacTHbiM BapnaHT peann3au,nn n3o6peTeHHfl, 
BepTHKanbHoe nono>KeHne); 

cpnr. 7 - to xe, hto n Ha cpnr. 6 (HaicnoH 
BnepeA npn xoflb6e), 

cpnr. 8 - to xe, hto n Ha cpnr. 6 (HaicnoH 
Ha3aA npn xoAb6e); 

cpnr. 9 - npoTes roneHOCTonHoti nacTH Horn 
c KMHeMaTunecKOM cxeiwoCi c cpnr. 6 (b 
carnTTanbHOM pa3pe3e no L(eHTpanbHoPi nac™); 

cpnr. 10 - to >Ke, hto m Ha cpnr. 9 
(aKOOHOMeTpunecKafl npoeKL(nfl o Bbipe30M 
OAHoti neTBepTn); 

cpnr. 1 1 - KMHeMaTHHecKaa cxeMa npoTe3a 
roneHOCTonHoCi nac™ Horn c 
napannenorpaMMHbiM onopHbiM MexaHH3MOM n 
ruApoLinriMHApoM AoPiHoro AeficTBUfl o 
Topi^eBbiMn MeM6paHaMH (TpeTufi nacTHbiPi 
aapnaHT peann3au,nn M3o6peTeHHfl, 
BepTMKaribHoe nonoxffiHue); 

cpnr. 1 2 - to >Ke, hto m Ha cpnr. 1 1 (HaicnoH 
BnepeA npn xoAb6e); 

cpur. 1 3 - to >xe, hto m Ha cpur. 1 1 (HaicnoH 
Ha3aA npn xoAb6e); 

cpur. 14 - nepBas cpopiwa BbinonHennji 
npoTe3a roneHocranHon nacm Horn c 
KHHeMaTMHecKO^ cxeMoPi c cpur. 11 (b 
carviTTanbHOM pa3pe3e no i^eHTpanbHOM nacTn), 

cpur. 15 - BTopan cpopMa BbinonHeHna 
npoTe3a roneHocTonHoPi nacTH Horn o 
KnHeMaTMHecKoPi cxeMoPi c cpur. 1 1 (b 
carMTTanbHoM pa3pe3e no i^eHTpanbHoPi h 



cpur. 1 6 • 



cpur. 



(aKcoHOMOTpnnecKafl npoeKuna o Bbipe30M 
oAHoii neTBepTn); 

cpur. 17 - KMHeMaTMHecKaq cxeMa npoTe3a 
roneHOCTonHoCi nacTn Horn c 
napannenorpaMMHbiM onopHbiM MexaHH3MOM n 
peKynepaTHBHO-AeMncpMpyrainnM 

nHOBMOL^MffMHAPOM (HeTBepTblPi HaCTHblPl 

BapnaHT peann3ai^nn n3o6peTeHHfl, 
BepTnKanbHoe nonoweHne); 

cpur. 18 - to >Ke, hto n Ha cpur. 17 (HaicnoH 
BnepeA npn xoAb6e); 

cpur. 19 - to xe, hto n Ha cpur. 17 (HaicnoH 
Ha3aA npn xoAboe); 

cpur. 20 - npoTe3 roneHocTonHoPi nacTn Horn 
o KWHeMaTnneoKoti cxeMoPi c cpur. 17 (b 
carnTTaribHOM pa3pe3e no ueHTpanbHon nacTn); 

cpur. 21 - to xe, hto n Ha cpur. 20 
(aKCOHOMeTpnnecKafl npoeKi^a c Bbipe30M 
oAHofi neTBepTn); 

cpur. 22 - KMHeMaTMHecKaa cxeMa npoie3a 
rojieHOCTonHOM nacTn Horn c 

napannenorpaMMHbiM onopHbiM MexaHH3M0M n 
peKynepaTMBHO-fleMncpupyiomMM 
nHeBMOi^nnnHApoM ABoPiHoro AePicTBnfl (naTbiPi 
nacTHbiPi BapnaHT peann3aL(MM H3o0peTeHnsi, 
BepTwranbHoe nonoxeHne); 

cpur. 23 - to Me, hto n Ha cpur. 22 (HaKnoH 
BnepeA npn xoAb6e); 

cpur. 24 - to >Ke, hto n Ha cpur. 22 (HaicnoH 
Ha3aA npn xoAb6e); 

cpur. 25 - npoTe3 roneHocTonHoPi nacTn Horn 
c KHHeMaTnnecKoPi cxeMoPi c cpur. 22 (b 



carviTTanbHOM pa3pe3e no L^eHTpanbHoPi Hacm); 

cpur. 26 - to >Ke, hto n Ha cpur. 25 
(aKCOHOMeTpnnecKafl npoeKUina c Bbipe30M 
oahoPi neTBepTn). 

HannyHLune BapnaHTbi peann3aL(nn 
M3o5peTaTenbcKoro 3aMbicna. 

IlpoTe3 roneHOCTonHoPi Hacm Horn b mo6oPi 
ns cpopM ocymecTBneHnfi n3o6peTaTenbCKoro 
3aMbicna (cm. cpnr. 1,6,12,17 n 22) MMeer 

xecTKnn n no MeHbinePi Mepe b cpeAHePi 
nacTn noribiCi npoTe3 1 CTonbi, nMeiomnPi 
aHTponoMopcpHyio cpopMy nnn ooTflrnBaeMbiPi 
npn Heo6xoAHMOCTn aHTponoMopcpHoPi 
o6onoHKoti: 

peKynepamBHo-AeMncpnpyioiAnPi y3en, 
nMeK)innPi npoTe3 mnKonoTKn b BnAe 
LinnnHAPunecKon BTynKn 2 n 
peKynepaTMBHO-AeMncpnpyrainee 
npncnoco6neHne Ha 6a3e pa3MemeHHoro bo 
BTynice 2 nopujHa 3 co lutokom 4; 

ABa uiapHnpa 5 n 6, Korapbie 
nocneAOBaTenbHO b HanpaBneHnn ot hocio k 
nflTKe pacnono>KeHbi Ha npoTe3e 1 cTonbi n c 
KOTopbiMn AUCTanbHbie nacTn BTyriKn 2 n LUTOKa 
4 CBa3aHbi TaK, hto yicaaaHHbie nacTn o6pa3yioT 
napannenorpaMMHbiPi onopHbiPi MexaHM3M. 

npoKcnManbHbin KOHei^ BTynKn 2 uomej 
6biTb ocHameH n3BecTHbiMn cneLinanncraM 
noAXOA^mnM KynbTenpneMHHKOM nnn 
cpeflCTBOM npncoeAHHeHna k npoTe3y roneHM. 

L4enecoo6pa3HO, HTo6bi b npoTe3ax Hor 
Hn>Ke KoneHa o6a uiapHnpa 5 n 6 Sbinn 
L^nnnHApunecKnMn n nMenn nepneHAHKyruipHbie 
carnTTanbHoS nnocKocm napannenbHbie ocn 
BpameHna, TaK KaK >KHBoPi KoneHHbiPi cycTaB 
oBbWHO o6ecnennBaeT AocTaTOHHbin Anana30H 
OTKnoHeHnn hocks npoTe3a 1 CTonbi ot 
carnTTanbHoPi nnocKOOra. 

flnw AononHnTenbHoro CMflrneHnw noxoAKn 
Ha HepoBHOM nyTn no MeHbiuePi Mepe oamh n3 
ujapHMpoB 5,6 xeraTenbHo BbinonHnTb ynpymM. 

flna noBbiujeHWi npncnocorjnweMocTn 
npoTe3a CTonu k npon3BOJibHbiM HepoBHOCTHM 
nyTM o6a uiapHnpa 5,6 MoryT 6biTb 
ccpepnHecKnMn. TorAa BTynKa 2 b AUCTanbHoCi 
nacTn AonxHa 6biTb CHaOxeHa He noKa3aHHbiMn 
oco6o Ha nepTexax naTepanbHbiMn 
BbicTynaMn-orpaHnnnTenaMn, cnoco6HbiMn 
B3anMOAencTBOBaTb c noBepxHOCTbio npoTe3a 1 

Xoth Tpe5yeMbie cpopMbi BbinonHeHns) 
mapHnpoB 5,6, He noKa3aHbi oco6o Ha 
HepTexax, cneL(nanncTbi MoryT nerKO Bbi6paTb 
nx n3 nncna onncaHHbix Bbioie c yneTOM 
KOHKpeTHbix ycnoBnPI npoTe3npoBaHna. 

nocpeAHUKOM bo B3anMOAePiCTBnn BTynKn 2 
n nopiuHH 3 cnyjKnT TaioKe He noKa3aHHaa n He 
o6o3HaHeHHa^ ocooo Ha nepTexax 
AeMnqonpyiomafl cpeAa, npeAnoHTnTenbHbie 
BnAbi KOTopon yKa3aHbi Hnxe. 

OnpeaeneHne >KecTKocTn 
peKynepaTnBHO-AeMncpnpyioinero y3na c yneTOM 
Beca npoTe3npyeMoro nHBannAa TaioKe He 
npeACTaBnaeT 3aTpyAHeHnn a^^ cnei4nanncT0B. 
Oahsko cpopMa ero BbinonHeHnn MoxeT 6biTb 
pa3Hoii b 3aBncnMOCTn ot o6mePi AnnHbi 
npoTe3npyeMoPi nacTn Horn n/nnn Beca, n/nnn 
B03pacTa nai^neHTa. npn 3tom pasnnnna MoryT 
OTHOCnTbCfl k KOHCTpyKt^nn 

peKynepaTMBHO-AeMncpnpyioiAero 
npncnoco6neHn>i n/nnn k cocTaBy n CBoPicTBaM 
AeMncpnpyKDinePi cpeAbi. 

TaK, npn npofjHOM npoTe3npoBaHnn n 
oco6eHHO npn npoTe3npoBaHnn AeTePi 
L(enecoo6pa3HO, HTo6bi nopiueHb 3 6bin 
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BbinonHeH noribiM n ycTaHOBneH bo BTyrtKe 2 c 
3a3opoM, KOTopbiW 3anonHeH fleMncpupyiotneM 
cpefloR b BUfle Bfl3K03nacTHHHoro nojiwwepHoro 
MaTepnaiia, HanoMfiHaiotflero no K0HcwcTeHL(nn 
xceaaTanbHyio pe3MHKy (cm. cpur. 1-5). 

B npoTe3ax cornacHO cpur. 6-10, o6biHHO 
ncnonb3yeMbix npn TeMneparype OKpywaiomefl 
cpeflbi Bbiuje 0°C, 

peKynepaTHBHO-fleMncpupyiotnee 
npncnoco6neHfie MO>xeT 6biTb BbinonHeHO b 
BUfle rnflpoL(miMHflpa flBofiHoro fleficTBtifl, y 
KOToporo KopnycoM cny>KWT t^HnnHflpMMecKafi 
BTyxiKa 2, CHa6>KeHHafl b cpeflHefl nacTH 
KonbLieBOM neperopoAKoR 7 c uempa/ibHbiM 
OTBepcrneM. B raKOM c/iynae ujtok 4 cbo6oaho 
nponymeH CKB03b OTBepcTue b neperopoflKe 7, 
nopiueHb 3 BbinoriHeH b BUfle flByx KecTKO 
CBfi3aHHbix go lutokom flucKOB, pacnono>KeHHbix 
no pa3Hbie CTopoHbi neperopoflKM 7, a nonocTb 
iwe>Kfly yKa3aHHb!MH flucKaiwn 3anonHeHa 
Bfl3KOTeicyMMM MaTeptiarioM KaK AeMncpupytoLLieCi 
cpeAoPt. 

B ajlbTepHaTHBHOM, XOTfl l/l BeCbMa CXOflHOM 

c npeflbiflymuM, sapnaHTe TaKofl KOHCTpyKi^MM 
comacHo cpur. 11-16 noptueHb 3 Bbino/meH b 
BUfle flByx MeM6paH, Koropue pacnonoweHbi no 
pa3Hbie crapoHbi neperopoflKM 7 m >KecTKO 
CBa3aHbi no t^eHrpaM co lutokom 4 n no 
nepuiweTpy oo creHKoCi BTynKU 2. npore3bi 
TaKoro Tuna oco6eHHo yflo6Hbi a™ nHBannflOB c 
aMnyTat^efi ao Tpe™ roneHM. 
npncnooo6ji«eMOCTb k HH3KOM aMnyrauMn 
ycunnBaeTca, ecnn tuapHupbi 5 n 6 
ycTaHOBneHbi b npoT63e 1 cTonbi Ha ypoBHe He 
6onee nonoBMHbi era BbicoTbi (cm. cpur. 14), a 
npeAnoHTHTeribHo B6\nu3u ero noAOLUBbi (cm. 
cpur. 15), u ecnn flucTajibHan MeM6paHa CHM3y 
CBA3aHa c flucTa/ibHotf MacTbio tuTOKa 4 
flonoriHMTenbHbiM ccpepuHecKMM una ynpymM 
LuapHnpoM 8 (cm. cpur. 11-13), o6nerHaioLU,HM 
H3W6 MeM6paH npi/i xoflb6e Ha npoTe3e. 

06nacTb npwMeHeHun He3aBHCMMo ot 

BHeLUHMX yCJIOBHfl U flHUHbl npoTe3npoBaHHO^ 

nacTH Horn Han6onee wnpoKa y npoTesoB c 
peKynepaTHBHO-fleMncpwpyioinnMU 
npMcnoco6neHWHMi/i b BUfle riHeBMouMnHHflpoB. 

B npocTeCiLueM BapnaHTe (cpur. 17-21) 
KopnycoM nHeBMOL^nnnHflpa cny>KHT BryriKa 2, 
CHa6>KeHHafl b npoKCHMaribHofi HaflnoptUHeBOki 
Mac™ flByMfl KOJibL(eBbiMH neperopoflKaMM 9 h 

10 C L(eHTpajlbHblMM OTBepCTI/lflMU M BCTpeHHO 
OpueHTHpOBaHHblMH CeflJiaMU, Me>Kfly KOTOpblMW 

pacnonoxeH noflnpy>KMHeHHbiCi 3onoTHMK 1 1 
B03flyiuHoro KnanaHa, a fleMncpi/ipyioLfleCi 
cpefloPi cny>KMT B03Ayx. 

B 6onee cjitokhom BapuaHTe (cpur. 22-26) 
Arm perynnpoBaHMH ycunun TopMoweHHH h Kllfl 
peKynepau,ni/i peKynepaTUBHo-AeMncpi/ipyiomee 
npncnoco6neHne BbinonHeHO b BMAe 
nHeBMOLimiHHflpa abomhoto AeMCTBUfl. Ero 
BHeujHMM KopnycoM cny>KHT BTyxiKa 2, 
CHa6>KeHHafl b cpeAHeM nacTM no MeHbtuePi 
Mepe oahum paAMaribHbiM BbicTynoM 12 m 

JKeCTKO CBfl3aHHblMH C T3KMM BblCTynOM 
npOKCMMa/lbHblM 1/1 AUCTajlbHblM naCCHBHblMU 

noptuHJiMn 13. noptueHb 3 b stom cnynae 
cny>KHT BHyTpeHHMM KopnycoM nHeBMoi^nnnHflpa 
ABoPtHoro AetiCTBMfi. fljiH SToro nopujeHb 3 
cna6>KeH npoAonbHbiM na30M b 6okoboK CTeHKe 
AJin pa3MeifleHM5i Bbidyna 12, oxBaTbiBaeT 
naccuBHbie noptuHM 13 c aKcuanbHbiMn 
3a3opaMM n nMeeT b TopLieBbix Hacrax ABoPiHbie 

CTeHKH 14, 15 c L(eHTpanbHblMH OTBepCTHflMM M 

BCTpen ho opueHTupoBaHHbiMM ceflnaMM. Me>Kfly 
napaMM cMe>KHbix ceaen pacnono>KeHbi 



noflnpy>KMHeHHbie 30jiothhkh 11 B03AytiJHbix 
KnanaHOB. EcTecTBeHHO, hto lutok 4 b stom 
cjiyqae Ao^»<eH 6biTb Bbino/iHeH TaKMM o6pe30M, 
HTo6bi 6bin o6ecneMeH CBo6oAHbiti 
B03Ayxoo6MeH b AUCTanbHoR nonocTM 
nHeBMOLinnnHApa b BHAe noptuHa 3. 

3onoTHMKH 11 L(enecoo6pa3Ho noABetunBaTb 
k CTeHKe BTynKM 2 b 3a3ope Me>KAy TOpi^eBblMH 

CTeHKaMM 9 M 10 HJ1K1 14 H 15 nHeBMOLlUJlUHAPOB 

comacHo cpur. 17-21 v\nv\ cpur. 22-26 Ha 
paAnanbHbix ynpyrux 3neMeHTax, HanpuMep Ha 
Tpex pacnonoxeHHbix Ha paBHbix yrnoBbix 
paccToflHMfix npy>KHHax 16. 

OnucaHHbiPi npoTe3 pafjoTaeT cneAyiomiUM 



ripn ctoahum npoTe3MposaHHoro MHBannfla 
KaK Ha poBHoR noBepxHOCTH (cpur. 

1.6.11.17.22) , Korfla noflOLUBa npoTe3a 1 CTonbi 
npaKTH4ecKH ropusoHTanbHa, reoMeTpunecKafl 
ocb BTy/iKH 2 npuMepHO BepTHKanbHa, a 
noptueHb 3 HaxoflHTca bo BTyriKe 2 b 
npoMe>KyTOHHOM nono)KeHMH, TaK n Ha HepoBHOM 
noBepxHOCTM BAonb CKnoHa, KorAa oStflafl 
reoMeTpunecKaft ocb BTynKH 2 ocTaeTcn 
npuMepHO BepTMKanbHOM, ho y»ce He 
nepneHAHKynstpHoR noAotuBe npoTe3a 1 cronbi, 
a nopiueHb 3 nn6o BABMHyT b flucTanbHoe (cpur. 

2.7.12.18.23) , nn6o BbiflBMHyT b npoKcuManbHoe 
(cpur. 3,8,13,19,24) nonoxeHne OTHOCMTenbHo 
BTynKM 2, peKynepaTHBHO-fleMncpupyioLLiMCi y3en 
npn nereux Kone6aHMflx ns-sa 3anasflbiBaHHji 
AecpopMau,Kin BflSKOsnacTMHHoCi nnn 
nepeTeKaHMH BH3KOTeKyH eft AeMncpupyioLLiePt 
cpeAbi hjih BOSAyxa npocro yAepxMBaeT 
MHsannAa ot noTepn paBHOBecHH. npn stom 
He6onbLune nonepeMHbie HepoBHOcTM 
KOMneHcupyioTcn ynpyrocTbio KHHeMaTM^ecKoR 
Menu npoTe3a b LienoM. 

ripn xoflb6e nonepeMeHHbie HaicnoHbi 
roneHM (nnn npoTe3a roneHH) Bnepea n Ha3afl 
nepeBofl^T noptueHb 3 b flucTanbHoe 
(Heo6xoflHMoe flra nepeflHero TOJiHKa) n 
npoKCHMajibHoe (Heo6xoflMMoe ftns BocnpnaTMfl 
3aAHero TonHKa) nono)KeHMfl OTHOcnTenbHO 
BTynKM 2. B thodom cnynae AeMncpupyioLLiap 
cpeAa CMarnaeT noxoAKy, ncicnioMaeT 
npoBucaHne HocKa npore3a 1 CTonbi b HaHane 
cpa3bi nepeHoca n b coBOKynHOCTH c nponnMH 
AeTanniMM peKyneparnBHO-fleMncpupyioLLiero 
y3na b cytflecTBeHHofi nacTM peKynepupyeT 
SHepruK) nepeKaTa CTonbi. 

fleMncpupoBaHne n peKynepaL(na 6yAyT 
o6ecneHeHbi nyTeM: 

OKaTMfl-paCTFDKeHUfl BW3K03naCTMHHOrO 

MaTepnana b 3a3ope Me>KAy BTyriKoft 2 m 
noptUHeM 3 - b npoTe3ax comacHo cpur. 1-5; 

HacTHMHoro npjiMoro n o6paTHoro 
nepeTeKaHun BH3KOTeKynero MaTepnana Mepe3 
KOjibu,eBoPi 3a3op Me>KAy lutokom 4 m creHKoPi 
OTBepcTnq b KoribLieBofi neperopoAKe 7 Me>KAy 
flucTaribHoft n npoKCHMa/ibHoPi nonocTaMU 
ruflpoLinnnHflpa, orpaHUMeHHoro BTynKoPi 2 n 

TOpt^OBblMM CTeHKaMU noptuHH 3, 1/1 

cooTBeTCTByiomero noBbiLueHMfl 
ruflpocTaTHHecKoro AaBneHna b nonocTM, o6"beM 
KOTopoPi B03pacTaeT, - b npoTesax comacHo 
cpur. 6-16: 

nonepeMeHHoro co3AaHnn pa3pe>KeHHfl b 
npoKcuManbHoPi HaAnopujHeBoCi nonocTM n 
HarHeTaHn^ B03Ayxa b 3a3op Me>KAy CTeHKaMU 9 
n 10 npn cooTBeTCTByiotnnx nepeMemeHnax 
3onoTHMKa 11 - B npoTe3ax comacHo cpur. 17-21; 

aHanornHHbix onucaHHOMy Bbitue npou,eccoB 
- B npoTe3ax comacHo cpur. 22-26. 

npeAno>KeHHbiPi npoTe3 o6naAaeT 
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npoMbiujneHHOM npuMeHHMOCTbio, nocKonbKy b 

mOOOtf H3 CDOPM BbinOJIHeHMfl MOJKeT OblTb 

n3roTOBJieH npoMbiLiineHHbiM nyreivi h noflomaH 
nop, KOHKpeTHbie yojioBMfi npoTe3HpoBaHMfl. 

cttopiwyna M3o6peT6Hmi: 

1. npoTe3 roneHOOTonHoCi nac™ hoto, 
HMeiom,nCi ujapHnpHO conneHeHHbie npoTe3 
cTonbi, npoTe3 ihmkojiotkh m 

peKynepaTMBHo-fleMncpupyiomuM y3en, 
HMeiomnCi L^n^MHflpuHecKyio BTyjiKy, Koropaa 

npOKCHMaJIbHblM KOHl^OM MOMBT 6blTb 

npucoeflUHeHa k KynbTenpneMHW<y Mnn npoTe3y 
roneHM u BHyTpn KOTopoCi ycTaHOBneHo 
peKyneparnBHO-fleMncpupyiomee 
npwcnocoojieHne, OTnnnaiom,i/iCicfl TeM, hto 
npoTe3 muKonoTKM coBMemeH c 

L^nHHflpHHeCKOfl BTyjlKOfi 

peKynepaTMBHo-fleMntpupyiomero y3na, 
peKyneparnBHO-fleMncpupyiomee 
npncnoco6jieHne BbinonHeHO Ha 6a3e nopwHH 

CO liJTOKOM, B nOJlOCTH yKa3aHHOpi BTyjlKM 

pa3MemeHa AeMncpwpyiomaH cpefla, a 
yKa3aHHbie BTyriKa h lutok b AuoranbHbix nacTax 
CBJi3aHbi c npoTe30M CTonbi nocneflOBaTenbHO 
pacnojio>KeHHbiMH b HanpaBneHnn ot nocKa k 
nflTKe LiiapHnpaMM TaK, hto yrasaHHbie nac™ 
o6pa3y(OT napannenorpaMMHbifi onopHbiCi 



2. npoTe3 no n.1, oTnuHatomnPicq TeM, hto 
06a wapHupa BbinonHeHbi L^nnnHflpmecKMMH m 
hmgiot nepneHflUKynapHbie caruTTanbHoti 
nnocKocTH napannenbHbie ocu Bpam,eHHH. 

3. npoTe3 no n.1, OTniinaioLLiuficfl TeM, hto 
no MeHbiueCi Mepe oflHH wapHup BbinonHeH 
ynpyrnM. 

4. npoTe3 no n.1, oTnma\au\Mftc9\ TeM, hto 
06a LuapHupa BbinoriHeHbi ccpepunecKHMH, a 
i^nnnHflpuHecKaa BTynKa b AHCTanbHotf naoTH 
MMeeT naTepanbHbie BbicTynbi-orpaHUHHTenn. 

5. npoTe3 no n.1, OTnHHarournCicfl TeM, hto 
nopiueHb peKynepaTWBHo-AeMncpupyiomero 
npMcnocooneHWH ycTaHOBneH oTHocuTenbHo 

CTeHKH L^MJIUHflpHHeCKOCi BTynKH 0 3a3opoM, 

KOTopbiCi 3anoxiHeH AeMncbapyKUnefl cpeppft b 
BUfle Bfl3K03/iacTHHHoro nojinMepHoro 
MaTepnana. 

6. npoTe3 no n.1, OTnunaioinnCicfl TeM, hto 
peKynepaTMBHO-fleMncpwpyiomee 
npnonoco6neHne BbinonHeHO b BUfle 
ruflpol^miUHflpa flBofiHoro AeiicTBHfl, y KOToporo 
KopnycoM cny>KHT L^nnnHflpuHecKaa BTynKa, 
cHa6)KeHHa?i b cpeflHefi nacTH Konbu,eBotf 
neperopoflKofi c u,eHTpanbHbiM OTBepcTneM, 
lutok cboSoaho nponymeH CKB03b yKa3aHHoe 
OTBepoTue, nopiueHb BbinonHeH b BUfle flByx 

>KeCTKO CBH3aHHblX CO liJTOKOM flMCKOB, 

pacnono>KeHHbix no pa3Hbie CTopoHbi yKa3aHHoPi 
neperopoflKM, a nonocTb Mex<Ay yKa3aHHbiMM 
AMCKaMM 3anoriHeHa AeMncpwpyioLLietf cpefloPi b 
BUfle BH3KoTeKyHero MaTepnana. 

7. npoTe3 no n. 1 , OTnunaioLiinCicfl TeM, hto 
peKynepaTHBHO-AeMncpupyiomee 



npncnoco6neHne BbinonHeHO b BMfle 
rnflpoL(HJiHHflpa abo&hoto AetfcTBHfl, y KOToporo 
KopnycoM cny>KMT L|HJiMHflpnHecKaj) BTyriKa, 
CHa6>KeHHaq b cpeflHePi nacTH KonbiieBOM 
neperopoAKofi c u,eHTpanbHbiM OTBepcTneM, 
lutok cbo6oaho nponyuieH CKB03b yKa3aHHoe 
OTBepcTue, nopiueHb BbinonHeH b BHAe AByx 
MeM6paH, KOTopue pacnonoxeHbi no pa3Hbie 
CTopoHbi yK33aHHoR neperopoAKM m xecTKO 
CB?)3aHbi no L^eHTpaM co lutokom u no 
nepuMeTpy co CTeHKOM BTyxiKH, a nonocTb 
Me>KAy yKa33HHbiMM MeM6paHaMH 3anonHeHa 
AeMncbnpyioLL|eR cpeAoCi b BHAe Bfl3KOTeKyHero 
MaTepnana. 

8. ripoTes no n.7, OTJinnaioLLinPicfl TeM, hto 
AMCTaiibHaa MeM6paHa CBH3aHa co lutokom 
nepe3 AonojiHUTenbHbiti ccpepunecKHtf LuapHMp. 

9. npoTe3 no n. 7, OTnunaioLLiMCicw TeM, hto 
AMCTaJibHaa MeM6paHa c HM>KHePi CTopoHbi 
CBH3aHa co lutokom Hepe3 flononHMTejibHbiM 
ynpyrufi LuapHnp. 

10. npoTe3 no n.7, OTriMHaiom,i/MCfl TeM, hto 
LuapHnpu, CBfl3biBaiom,ne BTyjiKy n lutok nopujHH 
c npoTe30M CTonbi, ycTaHOBneHbi b npoTe3e 
cronbi Ha ypoBHe He 6onee nonoBUHbi ero 

BblCOTbl. 

11. llpoTe3 no n.10, oTnunaiOLLinMCJi TeM, hto 
yKa3aHHbie LuapHMpw ycTaHOBneHbi B6nn3M 
noflOLUBbi npoTe3a CTonw. 

12. npoTe3 no n.1, OTriMHaioLLii/i&cfl TeM, hto 
peKynepaTHBHO-AeMncpupyioLJiee 
npncnoco6neHne BbinonHeHO b bha© 
nHeBMOLtujinHApa, y KOToporo KopnycoM cnyxnT 
u,miMHApnHecKap BTynKa, CHa6>KeHHafl b 
npoKCMManbHoii HaflnopwHeBoii nacTH AByMf) 
Koribi^eBbiMH neperopoAKaMM c u,eHTpanbHbiMH 

OTBepCTMBMH H BCTpeHHO OpueHTHpOBaHHblMI/l 

ceAnaiwn, Me>Kfly KOTopbiMH pacnono>KeH 
noAnpyxHHeHHbitf 3onoTHHK B03AyiuHoro 
KnanaHa, a AeMncpkipyiomeR cpeAoCi cny>KHT 
Bosflyx. 

13. npoTe3 no n.1, OTnnnaiou4MPicfi TeM, hto 
peKynepaTHBHO-AeMncpupyioinee 
npucnocoSneHne BbinonHeHO b BHAe 
nHeBMOL(nnMHApa ABoPiHoro nettCTBm, y 
KOToporo BHeujHUM KopnycoM CJiy)KHT 
L|nnnHAPHHecKan BTynKa, CHa6)KeHHaa b 
cpeAHeCi nacTM no MenbLuefi Mepe oahum 

paA^anbHblM BblCTynOM M >KeCTKO CBfl3aHHblMH c 

TaKUM BbicTynoM npoKCHManbHbiM m 
AncTanbHbiM naccuBHbiMn nopLUHPMM, a 
BHyTpeHHUM KopnycoM cny>KHT nopiueHb, 
KOTopbiii BbinonHeH c npoAonbHbiM na30M b 
6okobom CTeHKe Ana pa3Meiu,eHnn yKa3aHHoro 
paAnanbHoro BbicTyna m oxBaTbiBaeT yKa3aHHbie 
naccuBHbie nopujHH c aKcuanbHHMH 3a3opaMM n 
Topi4eBbie HacTM KOToporo MMeiOT ABoCiHbie 

CTeHKM C L(eHTpanbHblMH OTBepCTHRMH H 
BCTpeHHO OpueHTMpOBaHHblMH ceAnaMH H 

pacnono>KeHHbie Me>KAy napaMU CMe>KHbix 
ceAen noAnpy>KHHeHHbie 3onoTHMKH B03flyuJHbix 
manaHOB, a AeMncpupyioLLiePi cpeAoCi cny>KHT 

B03AyX. 



Z) 
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